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0001 TITLE OF INVENTION 

Motor vehicle drivetrain utilizing two cog-belt style continuously variable ratio 
transmissions (CVRT) and two counter-rotating flywheels allowing the engine to operate 
constantly at optimum RPM for thermal efficiency and also allowing recovery of kinetic energy 
during braking by adjusting one of the CVRTs in order to accelerate the flywheels. 

Name of inventor: Dwight S. Brass 

Citizenship: United States of America 

Residence of inventor: 400 East Richardson Springs Road 

Edgerton, Wisconsin 53534 USA 

Ph 608-884-6289 

0002 CROSS-REFERENCE TO RELATED APPLICATIONS 

This application follows Provisional Application Number 60/432.944, with filing date 
of December 12, 2002 which is claimed for this application. 

0003 STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR 
DEVELOPMENT 

Not applicable 

0004 REFERENCE TO SEQUENCE LISTING, A TABLE, OR A COMPUTER PROGRAM 
LISTING COMPACT DISK APPENDIX 

Not applicable 

0005 BACKGROUND OF THE INVENTION 

Drivetrain efficiency 

Motor vehicle drivetrain efficiency is constantly being improved, with a major 
advancement involving hybrid technology using a gasoline engine with a battery storage 
system and an electric motor. Current designs have included a regenerative braking feature that 
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uses electric motor braking in order to recharge the storage batteries. Improved fuel economy 
is obtained by use of a relative small gasoline engine operating alternately with the electric 
motor. When the driver indicates demand for more power, both the gas and electric are 
utilized. The thermal efficiency of this design is the cumulative result of the gasoline engine, 
engine driven generator, storage battery, and electric motor. Each component reduces the 
overall efficiency. The regenerative braking recaptures some of this energy and is dependent 
on driving patterns. The more stop-and-go driving, the more regenerative braking will 
contribute to overall efficiency. Overall thermal efficiency is less than that of a gas engine 
alone but the lower average power results in better fuel economy. 

Patents on hybrid drivetrains 

All patents discovered involve gas-electric designs. No patents have been discovered 
that pertain to inertial (flywheel) storage. 

Patents on continuously variable transmission 

Continuously variable transmissions date back at least 100 years, with most designs 
involving either pulley flange adjustments, or sliding gear arrangements. No patents were 
identified using the cog belt and high friction mated cones to accomplish ratio changes. 

The following transmission designs were identified 
Patent Number Inventor 
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Specific problems with gas-electric hybrids . 

Cost, weight of batteries and electric motor, and overall thermal efficiency are issues 
related to the current design approach. Motor vehicles currently available are reported to cost 
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the manufacturer significantly more than the selling price. Battery disposal is also an issue that 
must be addressed in the future. 

0006 BRIEF SUMMARY OF THE INVENTION 

The object of this invention is to provide a simpler and far more efficient motor vehicle 
drivetrain. 

A small diesel engine (not part of this patent application) is envisioned to optimize the 
efficiency of any vehicle using this drivetrain. Because of the flywheel efficiency, a much 
smaller engine can be used, and, with the efficient recovery possible by using flywheel braking, 
very high fuel mileage is attainable. 

Cost of a generator, batteries, and electric motor are significantly higher than the cost of 
a second continously variable transmission and dual flywheels. By controlling the 
transmission, the engine can be operated at its peak thermal efficiency at all times. Engine life 
would also be increased. The weight of the flywheels (100 pounds each) and the 2 nd 
transmission would be somewhat less than the electric motor and batteries. 

Operation 

On cold startup, where the flywheels are stationary, the engine would gradually speed 
up the flywheels. At the same time the vehicle operator could transfer flywheel power to the 
drive wheels of the vehicle, with speed controlled by the ratio of the second transmission. If 
the power demanded for the vehicle is less overall than the power generated by the engine, the 
flywheels would accelerate to the speed allowed by onboard programmable logic controllers 
(not shown: not part of patent). Depending on the trip characteristics (speed changes, inclines) 
the flywheel would stabilize at a speed where driver power requirements could be smoothly 
met. Engine size and exact flywheel design would depend on the intended vehicle size and 
operating parameters. 
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0007 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
Figure 1 

Overall plan view of drivetrain showing input shaft (from torque converter, not shown), 
continuously variable transmission, flywheel set, 2 nd continously variable transmission, and 
output shaft (to vehicle driveshaft, not shown). Supporting brackets and bearings are not 
shown for clarity. 

Figure 2 

Perspective view (shown at larger scale for clarity) of first continously variable 
transmission operating between engine (not shown), and flywheel set (also not shown in this 
figure for clarity). The cog drive belt is shown, but necessary support brackets, panels, and 
bearings are omitted for clarity. 

Figure 3 

Perspective view (shown at larger scale for clarity) of flywheel set showing two 
flywheels, mating gears, and driveshafts that connect to each of the two continously variable 
transmissions (not shown in this figure for clarity). 

Figure 4 

Perspective view (shown at larger scale for clarity) of lower flywheel showing gearset 
linking flywheels in counter-rotation fashion. 

Figure 5 

Elevation section view showing transmission cones and drive belt engaged through belt 
cogs and spaced protrusions on surface of cones. 

Figure 6 

Elevation view of final drive output and reverse gearset plus drive belt shown in low- 
ratio position. 
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0008 DETAILED DESCRIPTION OF THE INVENTION 

A continously variable ratio transmission 3 (CVRT), transfers power from the engine 
torque converter via the input shaft 1 (not part of this patent application) to the flywheel set 4, 
is controlled by an onboard programmable logic controller (PLC). This PLC receives inputs 
from the input shaft's RPM, the flywheel set's RPM 5 and torque on the input shaft 1 and adjusts 
the transmission by moving the shuttle control 2 which moves the drive belt. The program is 
set to a constant torque and a maximum flywheel RPM is specified. Initially, the flywheel set 
is accelerated at the maximum torque specified, until, and if, it reaches maximum RPM. The 
torque and RPM maximum are dependent on flywheel material and design, and the intended 
goal of the programmer (acceleration vs high mileage). Once the flywheel reaches maximum 
speed, the torque is reduced by changing the ratio of CVRT 3, allowing the flywheel to slow as 
demand for power is received from the second CVRT. At all times the engine is held at a 
constant RPM and throttle position, determined by where the highest thermal efficiency occurs 
for the particular engine. 

The second CVRT is positioned between the flywheel set and the vehicle driveshaft. This 
CVRT is also controlled by a PLC (may be a 2 nd PLC, or the same used to control CVRT 3, 
depending on specific PLC selected). This PLC receives input from the driver (throttle position 
indicating need for more power), the flywheel speed, and road speed. The CVRT is adjusted to 
send the appropriate amount of torque to the vehicle driveshaft. This PLC also receives input 
from the brake pedal, and adjusts the CVRT to use flywheel braking (flywheel speeds up, 
vehicle slows down, just like engine braking). The torque to slow the vehicle is controlled by 
the pedal pressure indicated from a strain gauge, and limited by signals from the anti-lock 
braking system (if available, not included in this patent application). Energy previously 
expended to accelerate the vehicle is now recaptured in a higher flywheel speed. Over the 
course of a trip the flywheel set speed would be adjusted to reflect the pattern of energy 
requirements during the trip. At the end of the trip, the flywheel set may still be spinning. If 
the vehicle is restarted soon, some of this flywheel energy would be available for the next trip. 
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CVRT Design 

Both CVRTs have the same design except for the reverse gearing 7 in the CVRT 
positioned between the vehicle driveshaft and the flywheel. Each consists of two cones, 
positioned near each other, but not touching. Their axis are parallel and the small diameters 
face in opposite direction. Surrounding the dual cones is a cogged drive belt 5 held in a 
transfer shuttle 2, that is moved back and forth parallel to the surface of the transmission cones. 
The ratio is changed by the movement of this belt. The shuttle is controlled by the PLC 
described above. Each cone is a special construction of sintered metal, non-lubricated, to 
create a high friction surface that does not smooth with wear. A pattern of protrusions is also 
built into the surface of each cone such that the distance between protrusions is the same as the 
cog pitch on the belt. Toward the smaller end of the cone, there are fewer protrusions, but still 
spaced at the same distance as the cogs on the belt. Each row circling the cone is separated 
from the adjacent row by 1/3 the width of the belt. At any belt position at least 2 rows of 
protrusions mesh with the cog belt. A transfer shuttle encases the cogged drive belt and moves 
on guide rails in a line parallel with the slope of the drive cones. Worm gear positioners move 
the transfer shuttle powered by servos (not shown for clarity). 

The output cone of the final CVRT contains the reverse gear assembly 7 that provides 
reverse gear. As the drive belt 5 moves to the independent section of the cone, a transition 
smooth transition area allows the transmission to shift into reverse. This section of the final 
drive cone is operating in reverse rotation to the main section of the cone. 

Flywheel design 

The two flywheels are positively geared together with a set of meshed gears resulting in 
each flywheel rotating in a different direction. A slight offset is required equal to the diameter 
of one gear. This counter-rotation essentially cancels out any precession effects from the 
flywheel, and also nullifies a torque reaction that would otherwise result when extracting power 
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from the flywheels. This torque reaction would be especially undesireable when the vehicle 
was operating on slippery surfaces as there would be a tendancy to spin the vehicle. 

The identical 100 pound flywheels are 3* 6" in diameter, and are of the rim design with 
most of the mass at the rim. The web is a fiberglas disk, and the rim is mild steel. Two rims of 
approximately Y2 9 thick and 1 V2 9 wide, depending on exact weight desired, with the fiberglas 
web positioned between the steel rims and fastened with through rivets. Each flywheel is 
contained within its own sealed enclosure to avoid energy loss due to winding, since they are 
turning in opposite directions. Guide bumper wheels are located around the perimeter, both 
abovec and below, to limit flexing of the flywheels during rapid up-and-down motion of the 
vehicle. An output shaft extends vertically from the upper flywheel, through the enclosure and 
is fitted with a beveled gear. This is mated to another beveled gear on the interconnecting drive 
shaft between the continously variable ratio transmissions. Maximum speed is 2,000 RPM. 



